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DETAILED ACTION 
Priority 

1. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d) 3 which papers 
have been placed of record in the file. 

Claim Objections 

2. Claims 1 and 6 are objected to because of the following informalities: 

Claim 1 recites "the group" twice in lines 7 and 8 of the claim. Although Examiner 
understands from Applicants' specification (such as Figure 2) and from dependent claims 2 and 4 
that the claim is directed to transmitting a control light corresponding to each of multiple groups 
"in case the number of transmitted signal lights in [that particular] group is smaller than x," 
Examiner respectfully suggests changing the two occurrences of the phrase "the group" in lines 7 
and 8 (such as to "each group") because the method includes more than one group. Examiner 
notes that the step of grouping as recited in claim 1 would necessarily create more than one 
group. 

Claim 6 similarly recites the phrase "the group" in lines 7 and 9 of the claim and is also 
objected to for the same reasons as claim 1. 
Appropriate correction is required. 

Claim Rejections - 35 USC §102 

3 . The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
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international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 

4. Claims 1, 2, and 4-6 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Nakajima et al. (US 6,522,803 Bl). 

Regarding claim 1, as well as the claim may be understood with regard to the claim 
objection above, Nakajima et al. disclose a wavelength division multiplexing optical 
transmission method (Figure 11; details of routing portion 2 are further shown in Figure 13) 
wherein n (n: 4 or a larger integer) pieces of signal lights can be transmitted, comprising the 
steps of: 

grouping transmittable n (n: 4 or a larger integer) pieces of signal lights by x pieces (x: 
integer, 2<=x<n) (Nakajima et al. show in Figures 1 1 and 13 at least n=8 pieces grouped by x=4 
pieces for example); and 

transmitting a control light (from dummy light sources 61, multiplexer 8, and coupler 9) 
having the same power as the total power of signal lights not transmitted in the group in case the 
number of transmitted signal lights in the group is smaller than x (column 9, lines 3 1-34; column 
11, lines 28-67). 

Figure 1 1 shows how a control light containing one or more wavelengths may be added 
through couplers 81-84 to each of the four groups on output links 1-4 respectively. Again, Figure 
13 shows details of routing portion 2 and shows how each of the input/output links in Figure 1 1 
include a group of signal light pieces. 

Regarding claim 2, Nakajima et al. disclose that in case the number of transmitted signal 
lights in one group is smaller than x, the total level of the transmitted signal lights and the control 
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light is equal to the total level of transmittable x pieces of signal lights in the group (column 9, 
lines 31-34; column 1 1, lines 28-67). 

Regarding claim 4, Nakajima et al. disclose that a control light transmitted in each group 
may have the same wavelength as that of a signal light last transmitted in the corresponding 
group, since they disclose that the control light may have the same wavelength as a regular signal 
light not currently used and thereby replace that signal light (column 9, lines 31-34). 

Regarding claim 5, Nakajima et al. disclose that the control light may be an unmodulated, 
or in other words, a continuous wave, light (column 9, lines 16-18). 

Regarding claim 6, as well as the claim may be understood with regard to the claim 
objection above, Nakajima et al. disclose a wavelength division multiplexing optical 
transmission method (Figure 11; details of routing portion 2 are further shown in Figure 13) 
wherein n (n: 4 or a larger integer) pieces of signal lights can be transmitted, comprising the 
steps of: 

grouping transmittable n (n: 4 or a larger integer) pieces of signal lights by x pieces (x: 
integer, 2<= x<n) (Nakajima et al. show in Figures 1 1 and 13 at least n=8 pieces grouped by x=4 
pieces for example); and 

transmitting a control light (from dummy light sources 61, multiplexer 8, and coupler 9) 
having the same power as the total power of signal lights not transmitted in the group and having 
the same wavelength as that of a signal light last transmitted in the group in case the number of 
transmitted signal lights in the group is smaller than x (column 9, lines 31-34; column 11, lines 
28-67). 
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Nakajima et al. disclose that a control light transmitted in each group may have the same 
wavelength as that of a signal light last transmitted in the corresponding group, since they 
disclose that the control light may have the same wavelength as a regular signal light not 
currently used and thereby replace that signal light (column 9, lines 31-34). 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Nakajima et al. in 
view of Okano et al. (US 6,449,074 Bl). 

Regarding claim 3, Nakajima et al. disclose an optical transmission method as discussed 
above with regard to claim 1, including an optical transmission line (such as output link 1 in 
Figure 1 1) on which a signal light and a control light are propagated. Nakajima et al. further 
disclose that the transmission line is regulated by an optical post-amplifier such as shown in 
Figure 11. 

They do not specifically disclose that the optical transmission line is preset so that the 
wavelength characteristic is flat in case light acquired by multiplexing n pieces of signal lights is 
propagated (or in other words, that it is flat when all the regular signal lights are present and the 
control light signal is not transmitted). 

However, Okano et al. in particular teach optical amplification with level control in a 
wavelength division multiplexed system (Figure 2) such as already described by Nakajima et al. 
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They further specifically suggest that the wavelength characteristic is flat when a set of signal 
lights having different wavelengths is input to the amplifier (column 5, lines 61-65). 

It would have been obvious to a person of ordinary skill in the art to provide a flat 
wavelength characteristic such as taught by Okano et al. in the method disclosed Nakajima et aL 
in order to provide the same level of amplification/gain to each channel regardless of wavelength 
in order to treat the input channels equally. One in the art would have been particularly 
motivated to combine the teachings of Okano et al. with the system described by Nakajima et al. 
to prevent any one channel to be arbitrarily amplified at a different ratio since the method already 
disclosed by Nakajima et al. is specifically concerned with regulating the power level of multiple 
channels transmitted together on a transmission line. 

7. Claims 7-9 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over Tomita 
(US 6,426,817 Bl) in view of Nakajima et al. 

Regarding claim 7, Tomita discloses a wavelength division multiplexing optical 
transmission system (Figure 3), comprising: 

one or more signal light transmitters that respectively transmit a signal light (not 
explicitly shown in Figure 3, although the figure shows signal lights XI-X16, but a transmission 
unit is disclosed in column 2, lines 52-55; Figure 6 also shows optical transmitters OS); 

a first optical multiplexer (WDM coupler 20) provided with pieces of signal light input 

ports; 

an optical branching device (coupler 23) that branches light output from the first optical 
multiplexer; 
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a control light transmitter (light source 25) that transmits a control light based upon the 
level of the branched light from the optical branching device (column 5, lines 17-20); 

a second optical multiplexer (coupler 21) that multiplexes light output from the first 
optical multiplexer 20 and the control light; 

an optical transmission line on which multiplexed light output from the second optical 
multiplexer is propagated (not explicitly shown in Figure 3, but a transmission line connected to 
the system is clearly indicated in the figure). 

Although Tomita discloses that the system transmits at least 4 signal lights (Figure 3 
shows 16 signal lights, for example) and that the first multiplexer includes a plurality of input 
ports to accommodate them, Tomita does not specifically disclose that the system transmits "n 
(n: 4 or a larger integer) pieces of signal lights" while the multiplexer is provided with less than n 
pieces of signal light input ports. However, large networks including multiple groups of 
wavelengths multiplexed by separate multiplexers and transmitted on separate transmission lines 
are well known in the art. In particular, Nakajima et al. teach a wavelength division multiplexed 
system, related to the one disclosed by Tomita, including means for transmitting control light 61 
to compensate for regular signal wavelengths that may not be present on the transmission line 
(Figures 3, 1 1, and 13). Nakajima et al. further teach that the system includes a plurality of signal 

It would have been obvious to a person of ordinary skill in the art to specifically input 
only some of the total plurality of signal lights into a first multiplexer as suggested by Nakajima 
et al. in the system disclosed by Tomita so that the system can accommodate many signals on 
multiple transmission lines that can eventually transmits various signals in different directions to 
multiple destinations. In other words, Nakajima et al. generally suggest that the system disclosed 
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by Tomita may be expanded into a system having more than one group of wavelength division 
multiplexed signals so that more users are ultimately connected together in the communication 
network. . 

Tomita does not further disclose demultiplexer and optical receivers, but it is also well 
known in the art that signals that are wavelength division multiplexed such as already disclosed 
by Tomita may be eventually demultiplexed and received by optical receivers. Nakajima et al. in 
particular also teaches that multiplexed signals transmitted on a transmission line may be thusly 
recovered (for example, Figures 14 and 15 show demultiplexer 1 1 connected to input link 1 and 
link 1 optical receiver 101 which recovers a plurality of signals). Again, it would have been 
obvious to a person of ordinary skill in the art to include a demultiplexer and optical receivers as 
suggested by Nakajima et al. in the system disclosed by Tomita simply so that the information 
contained in the signals is actually recovered at a communication destination. 

Regarding claim 8, Tomita further discloses that the control light transmitter outputs a 
control light of power equivalent to difference between the following levels in case the level of 
branched light from the branching device is lower than the total level of pieces of signal lights 
(column 4, lines 63-67; column 5, lines 1-20). 

Regarding claim 9, Tomita in view of Nakajima et al. describe a system as discussed 
above with regard to claim 7, but Tomita does not specifically suggest that the control light has 
the same wavelength as that of a signal light last transmitted from the transmitters output from 
the first multiplexer. 

However, Nakajima et al. teach that a control light may have the same wavelength as that 
of a signal light last transmitted from the pieces of signal light transmitters corresponding to the 
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control light transmitter, since they disclose that the control light may have the same wavelength 
as a regular signal light not currently used and thereby replace that signal light (column 9, lines 
3 1-34). Nakajima et al. further teach that the control light may be modulated (column 9, lines 16- 
17), in which case a control signal having a same wavelength as a regular signal light may 
convey data in the system and be easily received by an optical receiver already in place for 
receiving the regular signal under normal conditions (column 13, lines 1-30). Examiner notes 
that Tomita also discloses that providing a control light with the same wavelength as that of a 
regular signal light last transmitted is already generally known (column 2, lines 15-19). 

It would have been obvious to a person of ordinary skill in the art to have a control light 
be a same wavelength as that of a signal light last transmitted from the pieces of signal light 
transmitters as suggested by Nakajima et al. in the system described by Tomita in view of 
Nakajima et al. in order to use the control light to provide diagnostic information in a way that is 
conveniently received by an existing optical receiver if desired. 

Regarding claim 12, as similarly discussed above with regard to claim 7, Tomita 
discloses a wavelength division multiplexing optical transmission system (Figure 3), comprising: 

one or more signal light transmitters that respectively transmit a signal light (not 
explicitly shown in Figure 3, although the figure shows signal lights XI -XI 6, but a transmission 
unit is disclosed in column 2, lines 52-55; Figure 6 also shows optical transmitters OS); 

a first optical multiplexer (WDM coupler 20) provided with pieces of signal light input 

ports; 

an optical branching device (coupler 23) that branches light output from the first optical 
multiplexer; 
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a control light transmitter (light source 25) that transmits a control light based upon the 
level of the branched light from the optical branching device (column 5, lines 17-20); 

a second optical multiplexer (coupler 21) that multiplexes light output from the first 
optical multiplexer 20 and the control light; 

an optical transmission line on which multiplexed light output from the second optical 
multiplexer is propagated (not explicitly shown in Figure 3, but a transmission line connected to 
the system is clearly indicated in the figure). 

Although Tomita discloses that the system transmits at least 4 signal lights (Figure 3 
shows 16 signal lights, for example) and that the first multiplexer includes a plurality of input 
ports to accommodate them, Tomita does not specifically disclose that the system transmits "n 
(n: 4 or a larger integer) pieces of signal lights" while the multiplexer is provided with less than n 
pieces of signal light input ports. However, large networks including multiple groups of 
wavelengths multiplexed by separate multiplexers and transmitted on separate transmission lines 
are well known in the art. In particular, Nakajima et al. teach a wavelength division multiplexed 
system, related to the one disclosed by Tomita, including means for transmitting control light 61 
to compensate for regular signal wavelengths that may not be present on the transmission line 
(Figures 3, 1 1, and 13). Nakajima et al. further teach that the system includes a plurality of signal 
lights, only some of which are connected to a first multiplexer (Figure 13 shows details of 
routing portion 2 in Figure 1 1 and shows several multiplexers 107, one of which may be a first 
multiplexer). 

It would have been obvious to a person of ordinary skill in the art to specifically input 
only some of the total plurality of signal lights into a first multiplexer as suggested by Nakajima 
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et al. in the system disclosed by Tomita so that the system can accommodate many signals on 
multiple transmission lines that can eventually transmits various signals in different directions to 
multiple destinations. In other words, Nakajima et al. generally suggest that the system disclosed 
by Tomita may be expanded into a system having more than one group of wavelength division 
multiplexed signals so that more users are ultimately connected together in the communication 
network.. 

Tomita does not further disclose demultiplexer and optical receivers, but it is also well 
known in the art that signals that are wavelength division multiplexed such as already disclosed 
by Tomita may be eventually demultiplexed and received by optical receivers. Nakajima et al. in 
particular also teaches that multiplexed signals transmitted on a transmission line may be thusly 
recovered (for example, Figures 14 and 15 show demultiplexer 1 1 connected to input link 1 and 
link 1 optical receiver 101 which recovers a plurality of signals). Again, it would have been 
obvious to a person of ordinary skill in the art to include a demultiplexer and optical receivers as 
suggested by Nakajima et al. in the system disclosed by Tomita simply so that the information 
contained in the signals is actually recovered at a communication destination. 

Further regarding claim 12, Tomita further disclose that the control light transmitter 25 
outputs a control light having power equivalent to difference between the following levels in 
case the level of branched light from the branching device is lower than the total level of all the 
pieces of signal lights input to the first multiplexer (column 4, lines 63-66). Tomita does not 
specifically suggest that the control light has the same wavelength as that of a signal light last 
transmitted from the transmitters output from the first multiplexer. 
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However, Nakajima et al. teach that a control light may have the same wavelength as that 
of a signal light last transmitted from the pieces of signal light transmitters corresponding to the 
control light transmitter, since they disclose that the control light may have the same wavelength 
as a regular signal light not currently used and thereby replace that signal light (column 9, lines 
31-34). Nakajima et al. further teach that the control light may be modulated (column 9, lines 16- 
17), in which case a control signal having a same wavelength as a regular signal light may 
convey data in the system and be easily received by an optical receiver already in place for 
receiving the regular signal under normal conditions (column 13, lines 1-30). Examiner notes 
that Tomita also discloses that providing a control light with the same wavelength as that of a 
regular signal light last transmitted is already generally known (column 2, lines 15-19). 

It would have been obvious to a person of ordinary skill in the art to have a control light 
be a same wavelength as that of a signal light last transmitted from the pieces of signal light 
transmitters as suggested by Nakajima et al. in the system disclosed by Tomita in order to use the 
control light to provide diagnostic information in a way that is conveniently received by an 
existing optical receiver if desired. 

8. Claims 10 and 1 1 rejected under 35 U.S.C. 103(a) as being unpatentable over Tomita in 
view of Nakajima et al. as applied to claim 7 above, and further in view of Okano et al. 

Regarding claims 10 and 11, Tomita in view of Nakajima et al. describe a system as 
discussed above with regard to claim 7. Tomita further discloses that the transmission line is 
regulated by an optical amplifier 22 operating under automatic level control, wherein the total 
output level of the multiplexed signal can be a predetermined value regardless of the input level 
(column 1, lines 46-52). 



Application/Control Number: 09/918,438 Page 13 

Art Unit: 2633 

Tomita does not specifically disclose that the wavelength characteristic is flat in case 
multiplexed light acquired by multiplexing n pieces of signal lights is propagated (or in other 
words, that it is flat when all the regular signal lights are present and the control light signal is 
not transmitted). However, Okano et al. in particular teach optical amplification with level 
control in a wavelength division multiplexed system (Figure 2) such as already described by 
Tomita in view of Nakajima et al. They further specifically suggest that the wavelength 
characteristic is flat when a set of signal lights having different wavelengths is input to the 
amplifier (column 5, lines 61-65). 

Regarding both claims 10 and 1 1, it would have been obvious to a person of ordinary 
skill in the art to provide a flat wavelength characteristic such as taught by Okano et al. in the 
system described by Tomita in view of Nakajima et al. in order to provide the same level of 
amplification/gain to each channel regardless of wavelength in order to treat the input channels 
equally. One in the art would have been particularly motivated to combine the teachings of 
Okano et al. with the system described by Tomita in view of Nakajima et al. to prevent any one 
channel to be arbitrarily amplified at a different ratio since the system already disclosed by 
Tomita is specifically concerned with regulating the power level of multiple channels transmitted 
together on a transmission line. 

Regarding claim 1 1 in particular, Okano et al. also teach a control signal related to the 
one already disclosed by Tomita that may be inserted to compensate for absent regular signal 
lights. They further teach providing a flat wavelength characteristic even when an additional 
channel is introduced in the multiplexed light output (Figure 6; column 6, lines 60-67; column 7, 
lines 1-10). Again, it would have been obvious to a person of ordinary skill in the art to provide a 
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flat wavelength characteristic such as taught by Okano et al. in the system described by Tomita 
in view of Nakajima et al. in order to provide the same level of amplification/gain to each 
channel regardless of wavelength in order to treat the input channels equally. Examiner notes 
that in the system suggested by Tomita in view of Nakajima et al. and Okano et al., the 
wavelength characteristic would be flat particularly when only one regular signal light is absent 
and the control signal disclosed by Tomita would therefore only provides the light power of one 
channel as a direct replacement in the profile of the wavelength multiplexed signal. 



examiner should be directed to Christina Y. Leung whose telephone number is 703-605-1 186. 
The examiner can normally be reached on Monday to Friday, 6:30 to 3:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jason Chan can be reached on 703-305-4729. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Any inquiry of a general nature or relating to the status of this application or proceeding 
should be directed to the receptionist whose telephone number is 703-305-4700. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 rtelUfree)"" 
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